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Analysis of the Observation Data for Winter-Season High Waves
Occurred in the West Sea of Korea
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Abstract : Characteristics of high waves occurred in winter season on the west coast of Korea were investigated by
analyzing the wave data observed at five observation locations. Records of four different high waves were subjected
to the analysis together with the corresponding meteorological data during those time periods. The significant wave
height reached its maximum of 6.42 m on December 4th, 2005. It was clarified that the high waves occurred due to
strong wind fields that were formed over the west sea of Korea when the extra-tropical cyclone was excessively
developed. Characteristics of the high waves generated in the west sea seemed to be predominantly wind sea as the
temporal variation of the wave height at the coast were closely related to those of the wind speed measured at

neighboring weather stations.
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Fig. 1. Location map of the field measurement stations.

Table 1. Basic information on the wave measurement stations
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Fig. 2. Time series of the significant wave height at the measure-
ment stations during the four high wave events.

Station Latitude Longitude Water depth (m)
Baekryeongdo 37°59' 08.9” N 124°37' 34.5" E 15.0
Manripo 36°47' 50.1" N 126°08' 09.1" E 8.0
Gunsan 3558 44.9" N 12629' 242" E 14.0
Anmado 3523'78.9" N 126°05' 27.1" E 12.5
Gageocho 3356’ 31.8" N 124°35'39.0" E 16.5
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Table 2. First wave appearance time at the wave measurement sta-
tions (date/time)

Station Oct. 2005 Dec. 2005 Nov. 2008 Jan. 2009
Baekryeongdo 21/06:30  03/23:00  27/05:00  22/14:30
Manripo - - 27/02:00  22/19:30
Gunsan 21/13:30  03/23:00 - -
Anmado 21/09:30  03/23:30  27/09:00  22/20:00
Gageocho  21/07:30  03/23:30  27/04:00  22/22:00

Table 3. Maximum significant wave heights observed at the wave
measurement stations (unit: m)

Station Oct. 2005 Dec. 2005 Nov. 2008 Jan. 2009
Backryeongdo 4.70 4.09 4.73 3.66
Manripo - - 3.78 3.59
Gunsan 2.38 4.20 - -
Anmado 3.92 6.00 5.49 5.40
Gageocho 4.76 6.42 4.82 5.05
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Fig. 3. Time series of the significant wave period at the measure-
ment stations during the four high wave events.
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Fig. 4. Time series of the wave steepness at the measurement sta-
tions during the high wave events in December 2005.
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Fig. 8. ECMWF wind field over the sea around Korea during the high wave event in December 2005.
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Fig. 9. Temporal variations of the wind speed at the four weather
stations shown in Fig. 1.

® Socheongdo ® Galmaeyeo
e Deokjeokdo Hongdo

360 TSI - pEsrYere|

—270 ¢ .
je2]

S 180 - ---- =

PR
-, *
.: .'.'- -

e o e oo N
el e oo g

@ 90 ﬂc-: . s
o IRTASL R e e LT
LI B I I I LI I I I I LI I I I ) I LI I I ) I T I T I

3 4 5 6 7 8 9
Day in December, 2005

Fig. 10. Temporal variations of the wind direction at the four weather
stations during the high wave event in December 2005.



174 4% - FAT - e

4.2 E

2 QAo Setel Aajel g obt-E 5
S #E AN 13k Wy A A5 AR
o JPIAES S B3] M3 kel EAS A

o.,V_‘, 30
>0

A

DATG oM, ¥ AT FaA Qofxl Fo A%E Fes)
W vkt gt
- Selute} Aaitel ek st kA Aol AL}

= WFA oA s 2 d A7) o] FEetAl Tdste]
Aalldell REets 7138l utEglomn, o] & Qlal A
3l dell= N-wAIF ] o] 4= ARt o] a7} P4 H7]
F& 230 FA4HA
olAH f-elutet Mafiqtell o] aut wln} BEAS 7
Ae 2idA7ISe waR R A SaekA ¢l
= 8ol (CRAE L) Al M FE 2o} dsFE AA Fal
7 A3 AEshs B9k T3 Abs (L) Adoll e A
aPdow &S H feuels 7Ry FElko R o)set
27HA B2 W E Sl o, auk WY A7) E]k 479k
ZA1719to] X|&A 0 7 7Hash= Agko] ¥

u:L

J

o

TEAOT B

i,
S
2 =

o
T >

1%

ko AFe ) 7hA] S B
At gh2 20059 12€ 4 7HAZA
e o] Aok 22 E 2

R

offl x2
i, oS r _ﬂ,
1o

o
~
[\

o A
;:0
|o
_EL

2,
o
|\
2 i B
=
~J
i"sz
o

i
3
X
H .
N

>,
r N

o
it
=)
T,

L% L‘rE‘rLHX] %E‘ikﬁtﬂ, 7+ #=4 °] 4 <
& o SiTt. o]
EHE A el 2y o}~ 1%7} ﬁi(swell)ili}—‘ Z3}
(wind wave)J o) AM|AY R o7 FE3 4= gl9lon,
AAZ 15 ASAEZHE ALE AL HFgko]
0.06~0.07= v & ghe vhehio] 1uke] Fuka EAS §
el T3

o Mo iz

e
|
Moo

S
=,
ox 2
2y
P
:9

i
‘3‘;
o>
e
ET

Oll

2 A S d AR (PE99325)Y) Sk
S aon 4 Sy A e B e e S B
A=)

CIOMWSR -] SH A @AY s

/\]sﬂo A=

References

Chang, Y.-S., Seo, J.-W., Kim, T.-H. and Youn, Y.-H. (2003). Anal-
ysis of wave parametric characteristics using WAVEWATCH-III
model and observed buoy data. Journal of the Koran Society of

Oceanography, 8(3), 274-284 (in Korean).

Chong, K.-C. and Seol, D.-1. (2007). A selection of the refuge area
in the west sea for the national fishery supervision vessel
according to the trajectories of the extratropical cyclone in win-
ter season. Journal of Korean Navigation and Port Research,
31(6), 555-562 (in Korean).

Chung, H.-S. (1996). Reviewing the explosively deepening
cyclone(cyclonic bomb) over the East Sea with the Satellite
observations. Journal of the Korean Society of Remote Sensing,
12(2), 126-138 (in Korean).

Hwang, P.A., Bratos, S.M., Teague, W.J., Wang, D.W., Jacobs, G.A.
and Resio, D.T. (1999). Winds and waves in the Yellow and
East China Seas: A comparison of spaceborne altimeter mea-
surements and model results. Journal of Oceanography, 55, 307-
325.

Jeong, WM., Oh, S.-H. and Lee, D.Y. (2007). Abnormally high
waves on the east coast. Journal of the Korean Society of
Coastal and Ocean Engineers, 19(4), 295-302 (in Korean).

Kim, T.I. and Chung, H.S. (1987). Determination of design wave
along the west coast of Korea. Journal of Korean Association of
Hydrological Sciences, 20(2), 127-138 (in Korean).

Ko, H.-J., Pang, 1.-C. and Kim, T.-H. (2005). Relations between
wave and wind at 5 stations around the Korean peninsula, Jour-
nal of the Korean Earth Science Society, 26(3), 240-252 (in
Korean).

Liang, B., Fan, F,, Liu, F., Gao, S. and Zuo, H. (2014). 22-year
wave energy hindcast for the China east adjacent seas. Renew-
able Energy, 71, 200-207.

Oh, S.-H., Jeong, W.-M., Lee, D.Y. and Kim, S.I. (2010). Analysis
of the reason for occurrence of large-height swell-like waves in
the east coast of Korea. Jornal of the Korean Society of Coastal
and Ocean Engineers, 22(2), 101-111 (in Korean).

Ryu, H. and Kim, D.Y. (2004). On statistical properties of the
extreme waves in Hong-do sea area during typhoons. Journal of
the Korean Society for Marine Environmental Engineering,
7(1), 47-55 (in Korean).

Seol, D.-1. (2010). Global warming and trends of typhoon variation.
Journal of Navigation and Port Research, 34(6), 453-458 (in
Korean).

Yang, B., Feng, W.-B. and Zhang, Y. (2014). Wave characteristics
at the south part of the radial sand ridges of the southern Yellow
Sea. China Ocean Engineering, 28(3), 317-330.

Zhao, Y., Yang, Y., You, X. and Liu, T. (2012). Wind-wave char-
acteristics in the Bohai Sea, the Yellow Sea and the East China
Sea: A numerical study of cold wave event. 2nd International
Conference on Remote Sensing, Environment and Transporta-
tion Engineering.

Received 6 January, 2015
Revised 11 May, 2015
Accepted 1 June, 2015



	우리나라 서해에서 발생한 겨울철 고파의 관측자료 분석
	요지
	Abstract
	1. 서론
	2. 서해 고파 관측자료 분석
	3. 서해 고파 발생 시 기상자료 분석
	4. 결론
	References


